General Information
All reactions involving air-or moisture-sensitive reagents or intermediates were carried out in heat-gundried glassware under an argon atmosphere and were performed using standard Schlenk techniques. Thin layer chromatography was carried out on Merck silica gel 60 F254 plates; detection by UV (254 nm) or dipping into a solution of NaHCO 3 (5.0 g), KMnO 4 (1.5 g) and H 2 O (200mL) followed by heating. Flash chromatography (FC) was carried out on Merck silica gel 60 (40 -63 µm) with an argon pressure of about 1.1-1.5 bar. Melting points (uncorrected) were determined on a SMP 10 apparatus (Stuart Scientific). IR spectra were recorded on a FT-IR Varian 3100 Excalibur Series equipped with a MKII Golden Gate Single Reflection ATR unit. 1 H NMR and 13 C NMR spectra were recorded on a Bruker DPX 300 or a Bruker AV400. Chemical shifts δ in ppm are referenced to the solvent residual peak or the TMS peak as an internal standard. ESI-MS (m/z) and HRMS (m/z) were performed using a Bruker Daltronics MicroTof. Direct inlet EI-MS was performed on a Thermo Finnigan TSQ. Elemental analyses were performed on a Vario EL III (Elementar-Analysensysteme GmbH). Optical rotation measurements were performed on a Perkin-Elmer Polarimeter 341. Solvents for extraction and flash chromatography were destilled before use. Chloroform was bought from Acros (dry, over molecular sieves) and used as received. Toluene was bought from Acros (dry, over molecular sieves) and used as received. 1,3-dibromo-5,5-dimethylhydantoin (DBDMH) and 1,3-dichloro-5,5-dimethylhydantoin (DCDMH) were bought from Aldrich and used as received. N-Bromo-2-pyrrolidinone (NBPyr) and N-Bromoacetamide (NBAc) were prepared according to a Literature procedure.
1 N-bromosuccinimide was recrystallized from water and thoroughly dried before use. Niodosuccinimide was recrystallised from dioxane/tetrachloromethane before use.
2
Enantiomeric ratios were determined by HPLC on an Agilent system (1100 series) with UV detection. Daicel chiral columns (Chiracel ® OD-H, IA, AD-H) or Regis (R,R)-Whelk-O1 and hexane/2-propanol or cyclohexane/2-propanol as eluent were used for all separations. For details see the analytical data of the specific compound.
General experimental procedure for the enantioselective, bromine-induced semipinacol rearrangement
The starting material (0.3 mmol), (DHQD) 2 Pyr (13.2 mg, 0.015 mmol) and sodium carbonate (3 mg, 0.03 mmol) were placed in a Argon-filled Schlenk flask with a rubber septum. Toluene (3 mL) and chloroform (3 mL) were added and the mixture was cooled to -10 °C. Recrystallised N-bromoacetamide (49.7 mg, 0.36 mmol) was added and the reaction mixture was stirred at -10 °C until full conversion was reached (TLC control). Saturated sodium thiosulfate solution (5 mL) was added, the phases were separated and the aqueous phase was extracted with dichloromethane (2 * 5 mL). The combined organic phases were dried over MgSO 4 , the solvent was evaporated and the crude product was purified by flash chromatography.
((1S),(2R)-2-bromo-1-phenyl-cyclohexyl)(phenyl)methanone (2a)
Following the general procedure, the product was obtained after flash chromatography (pentane:Et 2 O 4:1) as a white crystalline solid (80.0 mg, 78 %, 90 % ee). 127.6, 59.7, 58.1, 31.9, 30.9, 21.7, 21 
((1S,2R)-2-bromo-1-(4-chlorophenyl)cyclohexyl)(4-chlorophenyl)methanone (2b)
Following the general procedure, the product was obtained after flash chromatography (pentane:Et 2 O 20:1) as a colourless oil (54.7 mg, 44 %,76 % ee).
[α] 
((1S,2R)-2-bromo-1-p-tolylcyclohexyl)(p-tolyl)methanone (2c)
Following the general procedure, the product was obtained after flash chromatography (pentane:Et 2 O 20:1) as a colourless oil (76.5 mg, 69 %,81 % ee).
[α] 2, 160.7, 159.7, 141.0, 140.2, 130.1, 129.2, 121.4, 121.0, 117.5, 115.0, 114.2, 112.7, 60.0, 58.2, 54.7, 32.2, 31.7, 21.8, 21.3 
